Molecular cloning of novel serine proteases and phospholipases A2 from green pit viper (Trimeresurus albolabris) venom gland cDNA library.
Green pit viper (Trimeresurus albolabris) is the most common venomous snake responsible for bites in Bangkok. It causes local edema and systemic hypofibrinogenemia resulted from the thrombin-like, as well as the fibrinolytic effects of the venom. However, the amino acid sequences of these venom proteins have never been reported. In this study, we have cloned five novel serine proteases from the Thai T. albolabris venom gland cDNA library. They were all closely homologous to the corresponding serine proteases from Chinese green viper (Trimeresurus stejnegeri), suggesting the evolutionary proximity of the two species. In addition, their functional activities could be deduced. There were predicted to be two thrombin-like enzymes (GPV-TL1 and GPV-TL-2), two isoforms of a fibrinogenolytic enzyme (albofibrase) and a plasminogen activator (GPV-PA), suggesting that defibrination syndrome in patients is a combination of these enzymatic effects. By multiple sequence alignment, no conserved residue or motif responsible for distinct functions of snake venom serine proteases could be observed. Moreover, one Lys 49 and one Asn 49 phospholipase A2 (PLA2) genes were cloned. Lys 49 PLA2 was predicted to devoid of catalytic activity, but showed a carboxy terminal cytotoxic region. No Asp 49 PLA2 was found in 150 clones screened. This explains the marked limb edema but no hemolysis in patients. These novel serine proteases have potentials to be therapeutic anti-thrombotic and thrombolytic agents in the future.